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Abstract 


PROBLEM TO BE SOLVED: To rapidly raise an exhaust gas temperature at the time of recovering from 
sulfur poisoning of a lean NOx catalyst. 

SOLUTION: In steps S14 to S18, fuel is injected at least in two steps of later injection after an 
intermediate stage of a compression stroke and early injection earlier than the later injection within a 
period from an intake stroke to ignition timing, setting an air-fuel ratio within a cylinder to &lambda &ap 1 . 
An intake flow control valve is opened so that the swirl becomes weaker, the higher is request for a 
catalyst temperature increase. 
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WKSLtfV&th IZ Ltzifir> TWMLfc N O x£2Rajf 
SNOxM^^rili., KNOxjtt^K3tt£*[sHIjt!@ 

k i 2 0^#JLr«im*«J!tLTRNOx«tt<O 
£ ±# $ * I) x y ^ y eoSMSPSSBte *5 . 

irrseNOxttjfl^B[j«ft#iiia«s^K:, f£NOxg&£ 
x o izmi*r£^&£mftZitz>zt s-ftat-r *xy 

s-a 4> *S C t S: ^4 1 (cffittox y x'y 

c if ^js 3 j frffi n o xf&mM&<rm-i8gjKw& i> m 
{ m^m 4 ] itrie n o x tttt&Kaftrag&affi $ 

(i, m!eNOxfl4«coi&g#®&tfxy S^JUWffiti 
S*<aftSS^&Ci:S:«F»i:-r4S9*«lJ!;S3<0V^ 

i mzimw^vi/vnymgm.. 
< . 2ausib6< a > i <nmMm.mza v , mi a n o 

x«a««aK<oiraS***J5^i:Sfc:*ff$^6ii:S:1S 
IS k -f £ IS 1 TM 4 co v> HCI^xyy 

*«8E#**-f 4 C LWotiSfLit N 0 x £#c£iS-f 

%tfUfrt>&kB$m< l zfrtfT <o«nart t . E8fre**H 

=5: < k t 2 0£$HN LT«8R S-iSHt LT KN O xSi^tO 
iSJg £ ±# $ -y- 4 x y y co liJffligBfc v . 

««rtoi»»8attSfi $ sr^i wt=3«ks its -rs^s 

k. 

«m«mJ«S:i9JWi- 4"ltttB«ffliiiJfW*Sk . 
Hllfe^^^lffli^gli, tuIBN O xMdKOttKRJBtf 
BS*«8a*fc*»<ok £ tiBf^as 1 #ilt|j&A:i$»!£ 



[ 7 3 fjffi N o x MMEfflJS^ffi v ^x y y ffim 

mcuff-r 4 £ t sr #® t -r 5 it 6 izimcox. > 
[fl»*«8 3 BfriE^SuiKcoMieN o x«aaLha£Ktt 

7 tela® cox y ^ y(7)$iMl. 

ft 5 N O x«4^tf0#iSS^l;^^ y ^MKSrgBffl-r 
4Clk$:^^!k-r4li*iI8 let ElfcCDX y ^' xriWim 

a. 

[ft*« i o i ^M^rt izmmmA z mm^- -& 

W#k . #F$v9»(cgHfti*|#B£t'CN Ox^fU 
®SigJK*W-T4 LJt^T®^ Lfc N O x ^SctH 

^-•i.NOxg«is-{i^, &NOxtmeomM&mmm 
mcom^mz. suffiftcozmitz a ^ 1 icis^loo, 

'J?%< k t 2 0fc:4MPJ LTftSR* RMt LTRN O x j« 
«7)iB^$r±#$-ti-|)Xy>'*yco$iJ^M{ctjV^. 
jfe*C^W«riM«l^4^Ci^>i*iJ»*S*«i . 
«9E^c^fJ0»J»¥att. frfEN O x«HBEoiaK«S»« 
a SMMiSJKlc*^^ k § <i .£*B#jUJ£ a <o * i k s 
k -f 4 x y y'y^oggi. 

W^Sk 5rHlc{lL iS^*g<iluiaN O xftHXOft 

l otia«^xyyy«o$ijffiij|s. 

Cft^JS 12 3 mi N O xJtHKOjBJKtQB^ Sif JltiK 
©cox y yco$iJffli^a. 

[|»*3S 1 3 3 j|^Srtfci^^S:iWt-r4«*H« 
W# k , JRilS&tK3KftfM?H*-eN OxMfL. 
B8Si»K75« jjfcH" •& £ t j^o T W£ L tz N O x SrSfcdtJ 
•ri-NOxM^arfit^.. RNOxMjgEOSiEllfeSElfgJQ. 

aos6tfB§t=. »«rt<oa38&tfc£ a % i ctssioo, 

^< k t 2 0K4«PJL-C«mS:P|tStLTKNOx«jei 



!(3) 001-271685 (P20 0 1-2 75S8 



mien o xtt^^w^BfMfiHEajKt5isai<o t s 

tt BW&OSi 1 JHR|j&U4Nl £ S & * <Of£ S ggi&a 
* Wf£ g f(ftH£&&(z*3<?> k S {iW£<0SS 3 MUfMH 

Iffl&R 1 4 3 MfENO xMIiag^Iv^xy yyfi 

m^tc^rf & ; k £#?§k ^hrpr i 3 t=si«<o 

t imm 1 5 3 mm%m%co mien o x siM±cst= 
tt»&«a t iKBS*vov&£ k ^e&k-f siit^ 1 3 

>*xttw<x ms&tmwL zti. x y -j v&sm mz 
net *»fSk -rsff*ii 1 5 tciett^rtBgff^x 

y i?y<r>mkWJ£Vm)im . 

[ 1 7 ] jayasrt ta«a»R£ w-t mmm 
%t#t . #WBiH(c^a*i»Hsi-cN o x u 

&mm&tf%&-f h lZ L tl # -a T ffik* t N O x £ Stitt 
-T^NOxM^SrCli, KNOxM^cO^^#0fXJa 

a^HffB#t=. $MSi*j*)£«8it£ a = 1 (zfS^Loo, 
^< k 2 Elcfl-giJLTjBmS: Wftf LTKNO xM 

mien o xnm<vttwiwmmmM&<z*a&>t$ 
\&^&mzm^zzt*w&t^h&ftm&ix.y 

[f«*5i 1 s ] mien o Km&mLWStfEmtm 
iMj&iz%.i£0)bzimf5,ffi& , &zzm>. *co&smf& 
m&miz&mot ziiimmttmmzm^&zbzft 
mt-t&migmi nztm^^m^^y^ycorm 

[ft*ii 1 9 ] mien o xfmnffi&vmtfm&fm 

&miz *aw> t £ li&k&ffl JILoo, OftSa&ft $ 
WttSx y ^ ><0ttj9Ei&!SEiSiJtti*a. 

[000 1 ] 
[0002] 



x £ &7cf* -ft-f & «fc 0 lz Ltz & co«±— mzj® (oixx v > 

y-yNOxJfflBEli. (PlS>xyy>^^f/W:if 
dc4h&****vCV*4*£, tffSUfX+ONOxS:**-*- 

-fV>kV>3#ft£#oT:fc9, SOx^iR^ckOBSt 
&#§ft-i> k NO xOPR«tt^*^L<lSTLTV^ 
3 . 

[0003] £«Ott*»*£-0«-f ^RPF6 
-27254 1 U - >-N O xttllcOSfk 

fOTU SSJ!^*l«fflfcliifiRL3tafe:^«^<02aitS 

Jtsr u yfcts e t . iise^' y ^j^tMrn lt s o 2 

[00 04 ] W«a#Sit3tU-yNOx«si* 

t mmm<o 2 mzwirmmzmtt-tz t o^isks 

ixTV^I, (iftSPFl 1-1 07 74 0fiii) . 
[0005] 

CfMB^JW^Liatf SS8B1 f-LT, y-VNOx 

««t<oa[»»»<oigai^fc:a, »awrxiass:Siat=± 
ff s c: k k . ffiftmm^ y ity<r>mfiX'h h vm&M 

[0006] aWHHtt, ±ifi«?3RIHfe:e*T=arSft. 
T, »(i«^itt!S*»a[t±#S-ti:, «l*IRlUH^xvv'* 

> x*y cr>M«?sjK *j«^rffiatxx ^ y y osfltw^a £s 

«-t§dkT*«>S. 
[0007] 

k. S^SeB»tBt«ja*J»H»TNOx£»»L, 
NOxSi^^fiii., MNOxMMcOgiSSSSIIlflS&ilcO 

< k i> 2 mzftmLx&mzmst l-ckn o xf&Ms 

S£±#^-ii-4xyi;>-«o$i]ffli^«tcijv%T. mrlENO 

®a&&mz z&mtmzmtz-tz'si&^&b imt. 
mien ox fmcoWimtemmmmmiz , is n o x g«s 

[0008] jff4L<«. MIENOxM^S^ 
[000 9] *f*L<H MfENOxjSs^aSO 



!(4) 001-271685 (P200 1-2 75S8 



u sunwmffi&a^. ao a ^.-tts. 

[00 10] $?£L<(4. fflfeN O xBi&aJgO 

(4. xys;yftffijWE< . S«Jt**A > 1 <oaiE1Hti£ 
[0012] ♦JHIiWKrtiWtfs&xy itycnmm 

#M4--f & TfR* Ucnox zmth-th N O 

xM^$rd^. KNOxSi^iOSiiSefeStHiaJ&gollfi 1 

±#$tf Sxv^v^Mffl&Sfcriivvt: , jfcWSSBfciH 
MIEN OxS4^^iaK^S* ? lSS4^SJe^*^i: * 

{im^miwra^c^frii^s -t«aB««assia 

[00 1 3 J 4fc. #£L<tt, frSENOxUHSEajK** 

[ 0 0 1 4 ] 4fc . »4 L< 14. msim^mmcomiN 

[ 0 0 1 5 ] jff* L < MiE^SuIBCte. I? 
vffliftifr miz& (tJNOx M&OKai&tft t g& 

[ooi6] ajEffe^fSrtiait^xyyyoftHflEa^i 

b. 8P^^3^iS#J#BS5VC'NOx&«R3gL, 

NOxM^&fili.. KNOxftB!IE<OB[Jt*»0a«ia<O 
Hfi^c, ^«rtcoS$5it£A = l(;:|£5gLoo. ®M 

< 1 t> 20fc$HW L"«4£ "SttLTKN O xjiTOa 

& Mw-tz jfokB* raw w#s * fit *. , nejfokmnim 

#SSJ4. IWENOxtt^ffl*tt^BS«^fflJKfc* 
[00 17] $?£L<«4. ««rttf>(R»3ia63*$ 



[00 18] ifc, $?4L<{4. MKNOxM^soaS 

RayfcWJH Loo . mms&f&mssmm § 

[0019] ^BflOWrtDtSMxv-^-^M^aS^ 

wmt. m^Mzmmmzmtt't$>®mmm# 
atsa^-r -sk Lfc^o-csarL/sNOxSrKas-r* 

NOxM&£{i;i, i£NOx||^^3t&#|i]«^<7) 

nwkwm t . ttwmnt «fc o ^teoMt t cr)^-^ 

< b fc 2 0C^LTi^£WLTKNOxtt«W>ffl 
N O xtt«coag*t^A J gS«4^aJK^*aOfc * 14m 

&m<7>b% \mfe<r>m 2 mmmmstm § & 33^ . * <o 

^^a^-tirS. 

[00 20] it:. jff^Kli. fneNOxM«zaK* f 

[002 1 ] itz. Mi L<{4. HtifSSfmilSSiOlufSN 

[0022] *Jt, fftLOi, nCMAaK(=tt. 15 
te3i^^^>'<'f-'^-ri.>'^^ , Xjl8S*^^,$ii. xv 
vffimmcfcft N o x ftHBE<o»a5*B*fcK^'f 

[0023] ^BjoMrtttt^xv^vcoM^aSSi] 

k . SfMjiS§l-BS^ii*iJ#HmT' NOxJifL. 
mj£tf%&-t& IZ Lfc*«o"C«» L/C N O x S:ficai-ri> 
NOxM^5:{i^. KNOxM^iO^ltfeStHlfa^iicO 

< t i, 2[H(C^t'JLTM«$-'«ttLTl^NO xgi^oa 
K^±^$-tt2»Mrt«*f^xv^v{cfc^-C. MfeNO 
xm&i&mW&tfSMtei&igJg.i.z&mcob Zli&km 

[00 24] itz. ftiL<u. mrfaNOxgMoajg 

ffi£tf3mfmi&m< l z*i&<r>b # (4©^.sftUj^§ S:33 

a^4. 

[0 0 25] «F4L<!4. MlfiNO xM^^aS 



!(5) 001-271685 (P2001-27 5S8 



k # &$MStB#$ £ 31 £> & . 
[00 26] 

[00 27] ffi$£ 2 «>JMHlc Jt*Uf. N O xjt&SiSJK 
of*SB«ffB#iB$rji^-t+.g» -T k C J: 0 . jaSBBWfcSrW*. 
[0 0 2 8] M£iX34>ftBilCj:*U?. NOxM$iSJg 

[0029] W*ll4co^tCiil(i", NOxM^iaS 

>nm<&^nm < mfezti&z k k x o . #m#x?s 
[0030] ms&RsrtBPXtzxna* ^Mmmmtm 

mii. xyiSynmffiK* 2SMtb&*A > l <03HE«« 

(CfcWC, NOx«!^jaJS* J JtlSW<K^««-C^oTt 
[0 0 3 1 ] n&%6RX/l SizXtUZ, NOxKW 

«t=*aw> k s uwjg^jp 3 fflimwQHumffl^ s ^ 

.1 k tff:* & . 
[00 32] »#Jl7&tf 1 40W91IC J-MT, NOx 
ftBSOiagj^ffi^xy y>-M^i:§lfftli i k fc: J: 

4. 

[00 33]ft^8, 9, 1 5RX/1 6izXtlii . ffl 
ft, xyv>-fim^fB$ici5ttl.NOxl4^#iS^*B# 

fcK^w^xasi&^ii-rscik^j: o . ^-bweo 

[0034] IS*« 1 O&tf 1 7 OSMJJfc ±*tff . N O 
x MdUPtfUEttflfcP B ®M$£ffiJgfc:*3i<0 k # l±£M 
$£31£>ii:?>.rkfc:,J:0. «S*JIHt«2:iJ«Sr< Loo« 

ffi £ SKCJKft $ •£ * i k * 5 T & & . 
[0035] 1 1 RXS 1 8*JfMHfc. ifttf . N O 



*mi;vi&&w§tfBmmmLiz*m<7)b zw&sim 

[0036] M$Jg 1 2 &tf 1 9 (OJHBK «fc ft«\ N O 
x jtti&oa Attflgtf i SSMS^ t=*^cr) k # fc±^B# 

mz^m^t^mmm^m^mh^^z ti.zx^ . 
Mmmtz&4mzMt%tf^temzii>Miz%-&Zitz> 

[0037] 

^x%mmmz&8HLXs$Mizm.wt&. it&ftmst&t 

^yitycoffiikl Bills ^M^^fSrtlt^^xy 

[0 038] Hit:*-*" J.3te» l(ixy->-y-C'J>o 

r . -> y >-^7 - o y 7 2 (-rtsa^^^ y >-r*«$ 

, yy^/07?2 coUgglc ^ y V ^ -v H 3 

hy4*HK#Sit, tXhv40II®k>'U V^-y H 

5 (=aaW-4 <fc 0 (ctRSv-K- h 6 At^MbK- h 

9k*W$^t, ®mm5lZ®ltt£ol l Z&!kT?7l 0 
k-f yy'i?? 1 l**lffi|g§flTV^S. ^y£/*x^^l 

1 (i^M^ 5 rttcifi»«S«*i«IH-* . 

[0039] ^y y^-y K 3 <OTffit{±Br®B&^<0 

s 5 coiMmzium,*- h 6 **bho l . mmmza 
mffrx- h7imni,x^&. b 6 

-h7(i, ^«2ffl-^-?ffi®kitt^-rs*|nltc^"Cig 

[0 04 0].^77/10(i, SMft35 5±SW)B&+* 
(c£C $ ft . jfe^^f + 7**»«S«S 5 1*1 (c Btr i o lz 

is U y^ -y H 3 Cffi 0 ft hiXh . 
[004 1 ] -f >-i/i^^l 1 tiffin 5 <0J9»&(Cffi 

(cflXOfttt^fl, «MR^-h6**aiPl-4ftS«S5±B 
Ub i/ y V//o y 7 2 tcit-rS^-ttBk C0Palc7)g® 

[0042] b*Xh>-41IgPc7)^ 1 lSOt- 

GflftOjSWffl^-vt'T-f 1 3*«®«$tLTV^S. 
LT . fx h v 4 **±5&Sitijfiv ^{4S k ^ S E^fSt* 

mzmwj 9 1 1 A^^ttr^ 1 3tci6]tt 

Ti«lt$nskftt:. *ft*f^ 1 3fR*t3ivCj&Ac 
7-5^10ftififc:aW6J:3fc:, -f^x^^ll^ffl 



!( 6) 00 1 



C 0 0 4 3 ] II 2 Ji, ©rtRRMsftxy i^y^f*E<o«E«a 

[0044] 02 a tc, iyy> 1 

81 1 5 2Uft|*GUI 1 6 3 ftT ^ 4 . "KSuISS 1 

5 ft . * OTStS C 2 ofiO»SW*- h 6 #12 

hwrk x o mum 5 usaisMb < * v-H-xa 9v-r 

[0045] i&^ilf& 1 SiOj^+Wi^a y 1 8 
^fM^r^f j.x-^ 1 9£J:-oTXn-y WL-#1 

[0046] SMfviiSS 1 6 (CM:. #*+<Offi«Jt!ftaS<0 
^<0O 2 -fevt2 1*<1EI&$ ft JftSWf;*** 

<0M$gg2 2tt. SBBIKl 6^±8SBK=EK3ftfc 
HC, CO. NOx£?!KfrtSH7cM&2 2 at, Zjc 
tt& 2 2 a cOTsSHRCffilS SflfcNOxS ig*-*- 4 NO 
xM$2 2bi*^fij££ft4. NOxlM22blt 

®mmz£.mtz a > 1 <o y - lt isbssm*: 

?H%&tC. SMJtA>l{CtJ^TNOx?r©«-r4. 
4fc. NOx«BSE2 2b«attS*ISifcA = lftiSfcl3V^ 
T=7C«B6S:SB»U A g 1 «»Ji^«ILfc 
NOxSr&ajUTHC^COfcRjCS-fr*. 
[004 7] 6fcistt-4JI*i«£iI2 2li. #1 

b cr>&<P t,z$iWZ tlX . 

[0 04 8] #f$ui%i 6t©^as§i stomiziz, 

fflf&fz <n - SB £ SWWfctaiSIrt - 4 e g r fflK 4 3 *qg 

SKSfU .I<DEGRiI8&4 3CI±EGRA/^4 4*^ 

[0049] %mmi 6 b(c*J»tft«j«SS«2 2«0±SE 
fflUcti. j&*&»c0^-h"y4 0t, ^-h'y4 0JrAM 
;UtS'>XXt<t'-h4 1 i:#f£tt£>ivCV>4. 

[0050]xyy'yMfECU (S^Wnyhn-yl' 



-2 7 1 685 (P20 0 1-275S8 



j-fey-? 2 1 . xv>?y<7)?7y?#£8iaj-f 4?5> / 

Sr^ffi-rsr^-ty^Jg-feyf 24, ©A^flfi 
2r^aj-ri>xT7o-p<-^2 5 . xy^'yJSaW^OTk 
ffl£«art-**S-fei'-9-2 6, xy^'y[HllEi!c-b>^2 
7, iSMiS-fey-f 2 8S.l>'^mJE-b>- , f2 9^f><7)fi 

[ 0 0 5 1 ] 03 tt. x^^at^MKOWBKiB&t^ 
x y x'yfMffll SrUfff 6 fctfxax y >?y0JffliE c u £A 
$ ix4 <9 ^ - ? £ *rt0T-$> 4 . 

[0052] xyj;yfiECU 3 0ti» SJg^fJSfl 
S53 1 . 2ls4aB«tffi9t3 2 , ttftftteffilflf « 3 3 . tt 

#f*«s:gg 3 4 . ,*AB§^$i]®a5 3 5mfmzmmm 

[0053] iSJKtt®fiJSi|SS3 1 ii. xyj/vEWBR-fe 

■feX^2 4A»^<DT^-fe-/l^JKeia5fi#s X77n-^ 
-^2 5*»4><?WR«SSJI«aj<S^. *a-fe>"9-2 6*»«a 

|g^^Iil±-C'$>ix{fxy WJ&t* . 

M. M^aSoitSti, 7K^ajtxy^yfeii*^<7) 
gjft^fflcoipj^fc $r^ffl LTfif^r a J; 3 £ LT t> «k < . 

[0054] mSi=t- ©fvfi^tttt (%HJ8«i« 

commx'(oftmmttt^om%ii&mz^L. m&mmz' 

t K^SJg § *VC ^ 4 fc» , M&mi&confelz x ots 

[0055] gpstfyse&aigfl 3 214, ^.vjvwm.^ 

2 5*»60«ftSS*4(iaS«*ftlfzkffl-fe>~9- 2 6*» 
^OTkfi^aift^-. SS^iS-bV-f 2 8A^<7)tR^fi^ttl 

fi-t, ±%^y^2 9^^±%Emihm^i>zj:^x 

Sr^a. IC. 0 2 -fe>"^2 l*^tf0O 2 ^l±ift-^(i:O 2 

[0056] MHttatSraifff 3 3 (4, 1/ ^^EHBR-fe 
>"9-2 7*^<OXV^*y0«Kia^aift^-, T^-fe/W^JK 
±yV2 4frb<r>T7±)\Mg&&fe Ji T. X77D-^ 
-^2 5A^^©^8iE*^aifi-t5.y7]<ia-fe>' H f 2 6*- 
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£r>x m\<wm#m q a * fsar-rs . 

[0 0 57] naitS?SSSB3 4{i, x>^y|g(B»-fey 

*2 5j^W^8UM*aSflW. *fltJ^2 6K«) 
Ta£?13T-f&. 

[0058] «SE«» -f >-^*x 7 ?K#fflt-£;gflE*ffi 

[0059] mimmnw& 3 3 3 4 

5^*<OSji»It«*llt2a»ltA % 1 1 Loo, ®*Wt 

• Mt J: 0 , 5 tvn&kT^y 1 0#ifio«« 
JcaiftSftSifc ( A = 1 ) < {i-TftJ: 0 U -y ?-fr3«S 
JtA<l<?)M^€r^-ri>i:fct^, 
ftifioffi«ojaffl{c3»£J8Jt A = l J: 0 h >J-y*£. 

[00603 j^B&W&iJffllgff 3 5J±, x^i/^EHSRHr 

[006 1 ] j&kn$ftl!fHffllffi 3 5{±. *^S3 8(3M 
i g£MBT «xhhJl'?$:?mt&j&k.?4 $ >^ 

[00 62] xyj;y$jaECU3 0li, xn- y 

etvli xyi/^lHlSSjBc-tV-9-2 7*^c7)xyi/>-lH] 
IS^ajft-f-, XT7O-^-^2 5*^<0©S\SEJI^ 

sbfi#. i8«aHr>"9-2 83&»^oi!a*ai*if}«-^. ±m 

[0 0 6 3] £t>, xyi/y$iJffllECU3 0(i;, ##JR8 



SaB»J»# 1 7 SrSiJffll-r S . »J A = l J: 0 

#4 4 zfflw-rz . 

[0064] ®t$fiffiifflm# 1 7 flDMBmi, xyy'yig 
l£IS-b:^-9-2 7*^Oxy>'*>-[l]^gpgiajfi-^, 

;l'SBS-tr>" < f2 4*^<0T^-fe;^Jgl^aift-9, 177 

d-^-^ 2 5 <?) f&^M&mtam^Rx/^ti^ - k 
m^as/xv-^vmsg^ias) fcioejupsii*. 

[0065] EGR#iI(9egrll X.y 

-tr y-^- 2 7 A^iox y ^VEHgs&ajfi-^ Tf-tium 

^-^2 5*^<0K^gS4^ajfi^ 7jci&-b>-9-2 6*» 

mm^Rvmst*: - h k j: *> x mn § ft & . 

[0066] xvi/y$iJffllECU3 0(i, x>i?y|lH6 
[00 67] XV^'y$lJffllECU3 0(i, KjUfe 

•mawra^rtcxvy^iKftw^^ar^x^ by- b;< 

;P7'4 2(C e t'5'7xxhy-h4 1 5rMV>T >J->NO 

xi4«2 2*i,zmih®f*#*&zma%-£x¥i-m}& 

->NOxtt«E<o«Sta#iilfi[i*fe:tjv^-C. M^iaK^ 

[0068] H4&t>'H5(i, *HJS^.^M(*|i«lt^ 
«J yxyv r y(ct3(tl.S4^^#ia$'JP$:7K-r7n- 
J f- J r—bX'$>&. 

[0069] 9ft. f&M<7)&i&fflfflcr>Wimz^xmty 

[0070] ^mtmmx'it. u - vno xmm 

«K«iaS$ , 6 0 0 a CiaJit.'ii3llc±#$-li:S^st)tc. x 
y V v{Sm^f<7) U - ylif«(;fc^ yx lilT«o»Jffli S: H 

[007 1 ] <D««rtoSjS8Jt* A ^ 1 tclS^Loo, 

'j?%<bi>2 ®izftm Lxmnzom-tz . 

[0072] ©M^iaJSO#Sg^tf0i«$(c:J£>t:-C, X 
[0073] OttdEffi«OJ¥IBa*<0*S tiBtT, ^ 



[0074] ®f&mEJ£<0&iMim-$ff&l>l£^'c tf fc 

FKJjai., £t>l,zgjk.£fmZV?-VZi£Z>. 
[0075] &(;:, H4S.0 f ia5€-#BSL-C±ie(D— © 
(Dfflffl St Hfrt & ?t ifc<7)x y V y mm E C U 3 0 £ J: § 

[00 76] ^f'yrSltli. 7 

^FSr-tfo'J-tr-y Xf77S2T'll iyy> 
MfflJECU3 0te, Oa-fey-f 2 1 , iyy'y^5y 

y^-2 4, 1770-^2 5, TKiS-fe y-f 2 6 , X 
yiSym&WL-tyV 2 7, ®fuS"b 2 8 . **flE-te 

[0 0 7 7] xf 77S3tli. xy^'yuiiESic-fey-f 
2 7^t>Oxy^'y[H]lK^afi-^, T^-fe/HSWtfe*' 
-9-2 4^4>cOT^-fe;^g^aifl#. I77n-^-^ 

[0 0 78] ^7 i -y7 , S4T'ii. Xf -y 7S 2T1f5£$ 
ftfcN O xl^SJKTcat*^ NO x^-ft^C ZffiUit 

[00 7 93 Xf77S6tli, 1— N3 £t£ 

Jg-f 4 . 89ISIN 1 -N3llsmftJ: OSiffSr^fBItK 

[0 0 80] Xf77S8t'(J. NOxfHfc^Ctfffi^ 

[0081] Xf77S8fNOxM$C)WSfflC 
1 tLL&£<f (X-f-y 7S8t'NO) , X-f-y7*S9T' 

m.^<nx.y=jymm^m^^-h . 

[0082] *x-yrS8T'NOx^k^C#f5rg<lC 
l*i^f>tf (Xf77S8tYES) , J: 
0 N O xM$C Lt I ^WtXf 7 7S 1 OiZ 

mtt. 

[oo83]xf77siotii. fcn&mmmwmiz 

stfg&i&gTre mUX. 6 0 0°C) i^tfQNO xM 
$?&j£Tcat fc <0S A T Sr^tti LTM&<0#&g3j<JK-£ 

[0 0 84] XT77S 1 2T'te. SilM^AT^ 

a T**0f ^iaKT i jy±$r yf(xf77si 

2 T'Y E S ) , M^<?)#Sg*^"«V icOT-Xx 77S1 
4 tcJS*. «S8fflflEaAT*<Bf3tia«Tl5fe3l«:4>{f 

(Xf7/S12t'NO) . fl4&«D#ffi©£#<&^<9-e 
7 7S 2 2(Cjltf. 

[0085] XT77S14 Tli, ®^cO#ia^**S 



-2 75S8 

[0086] Xf77Sl 6T'Ji, ngSt^U-XiflT a £ 
« : l-afcRfl-LT. ^MltlC&tt&^JWW/NVU 
XTak ( = aXTa) fc , ttNmff"ftvlTacl ( = 

( 1-a) XTa) titntH-Th. fIL, a<0. 5K 
IgSLT^XSififtf/^XifiTa d <-TS. 

[0087] Xf77S 1 8T'«i. X>7— /HS<?)^t=S 
SSfti^JfflafcWtttliWK* a k b £fMfl«*RtlhfB$gH 
0 a d b £: *KJ&*-$ . 

[0 088] Xf77S2 0tli, XV—lV^&ttvg 

*Sn*ftJt8»*W»««B^acib*»^-s. ft, d 
WfMJ]g*WB#»j<9adbf2, ffl*tWtXV-;HIO 

wiz$>&. 

[0089] £ fcJi, * 

x^37S2 2T^aifr^f3f#l 7 £BHft*$-£T*'7 

[00 90] Xf77S24T'li. Rtl^/L-XifiTaS: 

XTak (=«xTa) t, ^^^XTad ( = 
(1-a) XTa) k&Mltfr&. fflU «20. 5tC 

[0091] xt-»;Ts 2 ex-it. y^7— iv^^^zm 

#zti&mm£*®st&fM& a k b t'lmg^mmmM 

6 a d b t -S . 

[0092] X-f-yTS 2 8T'ii, .xy-yl^cOfi^g 

*$ns«j«a*iwt^a8^adb*R^s. ft, i 

[0093] X^-yTS 3 0 7 7^^!^ 

\Z (Xf77 , S3 0t'YES) , Xfy7S4 
§ft^^Ac^W<9 i g (*jAcU^-H) o4 4, Xxv 
TS3 2t«tr. 

[0094] — Xf77S3 0t75/FiUt^ 
(7,f77S3 0tNO) , ^.T--y7'S3 1t2 

iitf. 

[0095 ] Xf 77S 3 1T-J3:, y 7S 4 5TiS 
*jfeAcB*«B^ i gSrlSS-r^.. 

[0096] Xf77S3 2tlJ:, ^5y^^-fe>' H f2 

3fre 3 m&2tifcx.y =jycr>7 ? yffttf&feZtUzm 

K&fMlZti: r>tztc hit (Xf77S32tYES) , ^ 
x-/rS3 4tCiltf. 

[0097] X-r-y7*S3 4T'ti:, Xf77Sl 
S 2 4T»:aiSil?tRB^NVUXifSTak, TadOCT^ 
yi?3.9? 1 l*»^«SSSrP»Wf 6. 
[00 98] 05t^-f idJC. 7f77S 3 6T'(i, 

xf77s 3 1 Jbss4 5X'm%.ztiti£jkmme i s 
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ttc-ottWf (X-r 77S3 6TYES) . Xr-vT 

53 8fcitt?. 

[0 0 99] 7rS3 8Tii, A-f'/7*S3 IBS 

54 5Ti£5t$ft7t/fcACB*8!<9 i gl:tMr7^10 

[0 100] ^T7rS3 9tii, 7 

If (Xf7rS3 9TYES) . Xf7 7*34 4^31 
tf. 

[0101] 75/Fi!i«inv^W (Xx-v 

rS3 9T'NO) . ^f77S4 ONltf. 

[0102]Xf77"S40, 4 2-Cfi. ^^7N2J 
*")yh/7 y*^Tf & ^t'Xf77S8-S38^ 

[0103]Xf7rS44 Tlx. i4$ffiJ£gAT*>*-fc? 

quit, oiottiisajKTcatajttjwigaayifcsefs 

[0 104]Xf77'S44 T'fmiE&Tcatimmk 

7/S4 4tYES) . XT--yTS4 7tCjlty. 

[0105] «4«iajgTcat*<BEll»#Ilia*0a 
K^&ffiJgTre * T'±# LT^5rt^^f (Xf 77 
S44T'NO) . Xf77S4 5KiItr. 

10 1 06] Xf 77S4 5T'ix, $4>tcfi4^aSTca 

Xf77S4 6T*^jAi^«i^ i g<0'J 9- b*7 £ 
lfc-fe-yhU ±iBXT-y7*S8~S3 8£T<7)X>-j/ 

[0 107] XT77S4 7TI1 Xf77S4 6 3:T' 
CO 7 D — fcg -?t, \ tz X t •■/ T S 8 ~ S 3 8 4 T'COX y : J 

[0108]Xf77S48, 5 0T'(X, ^-f?N 1<7) 

>7 y h v#%T-f & i X'lMixr- -/T s 8~ s 3 

[01 09] Xf 77S 5 2 T'{±, N O x^-fb^C ifpft 

feme 2 (Br^ttc 1 X V&'JrkZ^m jmir&frZ 

[0 1 10] ^f77S5 2T-NOxff{t^C*«Bf^<i 
C 2\&±?£t,\Z (Xr-yy'S 5 2X'YE S ) . 5S«te# 

[0111] Xt y 7° S 5 2 T'N O xff-fk^C ^Wjgii 
C 25fcp&£>ar ( Xf77S 5 2T'NO ) . K*tt*ft< 

+#ciufiL-cv^vv?rc\ xf77S5 6taitf. 

[0 1 12] 7f 77S5 6, 5 8. 6 0T'ix, 
\*3<r>**7V\-y*7 VWWT-th t X'lllXy- 77S8 

[01 1 3 ] H7ix, xyy y iOSteffli^ £ -y 7" 



j£ttz%mtfXi§J&b EStT^T SftE* t <?) Rift Sr 
ETC* 5. ilOti. 24MWWtk:tJ*tS«miWt*l: 

[0114] H7C*-*-riUWI8««««. EESIfirgf&W 
«)*fc«fi*«Wt6ifcCJ:»). j&fcT-^l 0 4*> 

S^ifc (A = l ) xyiJvfH* 
[0H51I1 c^txyy y i (i. trxb>4<oil 

LTj^7'7^1 0*(S]^<fi£S'fbfflOdf+t'7 i -f 1 
2 C t izj: *) , E^fTS4"«Il-mt^f J^'x 7 

? 1 1 *»i»ffiR*«*» 1 * tjfcfc7-5 ^ 1 0 ttifi 

ft) #IS5££ix&. 

[0116] ^J^RcOffift&^IslWIIi. H7fc: 

it^iMatfiox y y m v ^mmx-mzf 

Zti. QMitZ A ^ 1 KIS5e LT nS^iiJjSW* 1 7 £ 
§fif£t&£-£Txi7-/H12; U «*WT«36»6ja*l«IBt: 

n^£v^mm%b<n2ftmx~mi*vmt&. 

•i>. 

[oii7) 08^-r «fc a t» fMSBtttosi]-^^ 2 o 
zmum*} 'xi§&tf&& o . &-oxv-/i>mizj: 

tl&tzib. MmM& : 6:MMz±.&Zit&ZbffX'%&. 

it:. imm&X'&^yi;y%m*i&^m&%<?>xi& 

[0118] zzx\ Em^m^mtit. miotz^rt 
x o \zwmm*im , «w«. 3 t * <r> 

$>m. O^O, ;7y?fttBTDC (±5E,*H?) 12 
0* HBTDC60* commiMmith. VtiT. tit 
«8i«atttBTDCl 2 0* mt=5rS. (St. SBioJ: 

hztfrh. mmnco3/4<r>$mtfw&-fh$.x' 
(BTDC45- at*) (,z®m<%mzmte-t?>ztirm 

[01191 o± 9. @io ttZTfrtz. o lizmsmsms. 

W¥mG.tSlli,±3tem 12 0- *^JbJE^M4 5 • 4 
[ 0 1 2 0 ] Stc, ±3EiMffll{cjDiT . 11 1 0tf)£»fc: 
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j&waut y k s** i t iz* o . #awrx 

[0121] j£*B*J«0)y*-KH\ E9t5rrj: 5 
C xy^'ycoP i < EK*¥*&*3&flyj ) sawsjWtts 

(i. P i comW>Mg;o/P 1 c7D-9--f ?/M^x 1 0 0 

(%) x-gMZiih* 

<m<oim<7>&i§ l &m>$.ti. mmwKm^mt l 
x. £mttzA^iizmmLx<ftmmtt2tttziz. 
n o x m£^tfj&m&m®tmmiz 1 &m*miTrei l z 

temmmmmiZi&mK&g.Treiz&mn t # 

2-MLoo, XV-yHlfcU -eo&ia&TreCljfejtO 

i o i 2 2 ] *mmmco£ o iz&&mzmvtt& 

xy;y'y£t>ti;\ xys/yffiS?Sf»^U3fi&*sfcSi: 

l%wx\ im&mm%.wm%i,zvxx h y- h zm 
<^tt*iiiasi»^fl^^iwea»i«iffii>»:fc: . y 

-y N O x«4^g5jt^#HIS$iJWSt , 6 0 O'Clilh 

$ n o x jwwwfiv sac n o x » 
o o'css^ss^sm-r^wtfoftf^ 

[ 0 1 2 3 ] 06 *SWfi»JBW)«rti«it5*^y y y 
x y y (c 1 f & tmcoiM&lgmilWZ St7o-ft 
— hX'fo&. 

[ 0 1 2 4 3 5fe-f. JIH«<Offl«tW**fiaitfDlSffifc:ov^T 

[0125] efi»is^[i]fi^afi<7)^t:^'tg^igiiA i 

2Mfc A S 1 <OfIt£A»£> A > 1 CO V—yWmzWft LX 
Ltob. NOxM^iag^ffiT-fS^T'NOxtRJttt 

[0126] zcotz#>. ^mm&mx'ii. y-yNOx 

iSJ£iSH*^M& L^NO xf54&iSJK£ , fftNOx 

m:mco^igjKWW£X'wr (Mfwi.) Jt*>c= 
[oi27] (D&m.it ix^ii]-hx>i(ov-y mm 

izWfr^hmzxv-il't&k Loo, £«tfcA ^ 1 tcfg 

[oi28] ©s«ut#A < i nmx % 1 -CttSWWtfc: 



[0 129] <3>q8*£*l*:NOx£;fetfc-f vvfo 
l$SNOx^-y^C, 39Ktt£A<lfiMAi5lK:R 

5g l . m& b&MMmizirirc nmsnis^k < 
mp*> a > i co y - ymmzw^h miz . xv-/^ 

t Loo, SbKJtfc A l Ciftjti- 4 . 
[0130] <Rt, 06$r#^LT±le(D~<3)co$iJiP^ 
Wn-fhtzih<r>x.yi>yumEC u 3 OKi Sftftffl? 

[0131] H6£^-T«J:3te. ^f77S62tl±, 
x.yz/>fflfflE C U 3 0(i. SjSSJt* A ^ 1 C«»Lfc 

•i.. 

[0 132] Xf77S6 2T'ffl»f.tf (Xf77 
S6 2T'YES) . ^^-yl^S^ftWrUr. ^f^TS 
6 4 iCiltt . 

[0133] Xf77S64TI;, ll^f77S45 

■casssn/sjfcAc^^ i gwy^-H^^T-ri.. 

[0 134] Xf--yrS6 6T-{5^«"Ji»*t^^TLT^ 

Swxyy y®m Sr UtT-ri) . 
[0135]Xf77S62 -C*ra«?S=5r islf (Af 7 7 
S62T-YES) . Xf77-S6 8 Ki(t^iR«8aS»J 

wftzmmft zitxx v— urn t . 

[0 136] Xf77S7 0T'li. ±Si^T-yy'S 1 8 
XiiS 2 6 T1££$iUcf£WS*Ri8tB#»J<? adb^T 
KA'yxLTXf 77S6 6tcjStr. 

[0 1 37] 01 1{S, y— yNOxtt^i:H7cM^<7) 
iBflSEfllfc: 5 NOx JMStwMtft t^^HT* . 0 

i 2ji, *mffl&mcofmnia&mjmmz&z>i}mtf 

[ 0 1 3 8 ] 0 7 25.1/0 1 2 t^-f «k o ±!2-SJKfS 

f-ffiW**^ a > l wdtSj^^^^^ii-SMtcxy 

SrJfpxoo, 0 1 1 {c^-Ti a (cS^'xigJS^H^C 
fiTS*T8SJS«*iaa«fl»»t;6 0 0*Cgj8£T#iS 
$nfv!i54^S:Sa[fcNOx^b*<7)S^4 0 0"CSJ«<7) 

i^g^iig^ x-m-tz b tfx-z , i com. smtz a = 1 
(caj&r* i i o Ejtm&com'cJ ■< y n^tcfe^ 

tNOxMJEIliI t* ? "C# 4. 
[0139] H7cMM* <: 5:^ttttti3V^'r i>£M 

L, #^"XcO?f-(k^0i,>rtA 5 T^.i.. 

[0140] ifc. X7-;l^lc-f •& ^rttf0©^Si[i!iSiJ 
W^FOBW^KUi, ^MS / ^OcRA2m^* ^ ^'• : 5rV^xy^ 
yffim^t/iKIsHSffliSlcis^Tfffcft, ffi*SW5*«fi 
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[0141111;. w a < i a *s i -c#w« 
wz* t ummsimmzT wyx-i- tiz 

[0142]#C. 'J-yNOxMIAlfU;NOx 

£Jfcft LT . Ciwtti^^-rSjlTaf ^tatgtc J: 0 NO 

mt* A < 1 TEL A % 1 tfgSg L . RS«TgA»& jfcW 
«WH-6 4:NOx4:RlS-rsCO*i||jD-CS4<?5T'. N 
[ 0 1 4 3 J ffl. -f-coSl'^itlKL^V^H 

x'±mmmmm^ miEXimm Ltz %><wzmm*smx'fo 

[04 ] *mffi&m<offifiv*SijX;/fv y viy^'ycti 



[05 ] *iest»JBo«rtPWH5«:xry y xxv^tij 
[06 ] *mmm<nmftm\ix:tiv u vx.v : jv\,zh 

[08] *mmm<otm?>&i§LMmz£z>%mtfA& 
&<vmL*ff&mx-hi> . 

[09 ] jfi*B^fcj6tfcgB!Uf*^fc0^%*3& 
E * i: <7)M^ SrStt" 0T"£> 4 . 

[0io] 2 m mat iztsv&mmsim.b mtmmt 

[01 l] 'J-yNOxMi = 79»»^fl2ffifcfc:# 

"3 NO x jMffOtttt SrsjcfHT** . 

[012] *mmBmcD$m<Di&ffimfflw £ <t i>^m 

[^tfOlfcBJi] 
l -iyy'y 

1 O-j^jkrv^ 

1 1-4 >>-'x^^ 

1 

1 6-SBWIK 

2 l-Oj-fe^-tf 

2 2-JBSIiSS 

3 0-ECU 



[01 ] 
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[04] 



i 



F--0 



' - S3 



[ 



NOx$tHfc?£C&aj 



y~ S4 




S16 13 (w-*S5) 

V I 



#-#H!S9=K **WlHe = a XTa, 
&#)l@#t*' WifgTad = (1- a ) XTa 
©gib U<0.5) 



S 18-— | 



I 



S24 



¥#HSt*K**!pBTak = ff XTa, 
A**STad = (1 - a ) X Ta 
0#tU (ffS0.5) 



S26 



ttK8lfe**«*l»J« ff adb«rlS:^ 



tfadbfclS^OJJ-HJOD 




ffadb4rSJ^(7F/iy^!l) 


J 1 







S20 




S28 



S32 



S34 
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